
The end of the Space Shuttle program paved the way
for a new generation of private launch providers.
After two accidents in which all 14 astronauts lost their lives, the Space Shuttle program was terminated 15 years ago

. On July 21, 2011, the final flight took place. It was a historic date, marking the low point in the history of
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The space shuttle Endeavour, at Kennedy Space Center in Cape Canaveral, Florida, May 15, 2011. The end of
the Space Shuttle program paved the way for a new generation of private launch providers. (NASA/Bill
Ingalls)
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American spaceflight. From that moment on, the United States was unable for nine years to transport American
astronauts from American soil aboard American rockets to the International Space Station (ISS). 

Instead, American astronauts had to rely on aging Russian Soyuz rockets. Time  magazine stated: The US,
meantime, has to tolerate Russia and pay its extortionate ticket prices simply because that’s the only lift around. When
you’re hitching a ride to spring break, you’d better be ready to pay for the gas and the Red Bull and put up with
whatever’s on the radio. The ISS (despite that International in the moniker) is almost entirely a [National Aeronautics
and Space Administration] NASA-built, US-paid-for station, and the hard fact is, Moscow controls our access to it.

Why the Space Shuttle Was So Expensive

The Space Shuttle was a political compromise and, from an economic standpoint, a complete disaster. Development
costs for the vehicle were originally projected at between $4.5 billion and $5 billion . “NASA originally projected
operating costs of roughly $5 million to $10 million per flight .” These cost projections were artificially lowered by
dramatically increasing the projected number of annual flights—from an initial eight to twelve flights per year to as
many as 140 flights annually, or roughly three launches per week. 

The logic was simple: the more flights were assumed, the lower the cost per flight would appear. In reality, however,
the Space Shuttle flew only 135 times during its 30 years of service  from 1981 to 2011. This was partly due to the
lengthy interruptions following the two accidents, but also because the maintenance and repair work required after
each flight proved far more extensive and costly than anticipated.

Contrary to earlier promises, the Shuttle could not simply land, undergo a brief inspection, and take off again like an
airplane. After a Space Shuttle mission, maintenance and repairs typically required three to six months and involved
several hundred to more than 1,000 technicians. The inspection and repair of the thermal protection system, as well
as the complete disassembly and testing of the main engines, were particularly complex. The heat shield consisted of
more than 24,000 individual ceramic tiles , each uniquely shaped and numbered. After every flight, these tiles had
to be carefully inspected and realigned, and any damaged components had to be painstakingly replaced, making
maintenance both time-consuming and expensive.

According to NASA reports and analyses, the cost of a Space Shuttle launch, including operations and
infrastructure, was approximately $1.5 billion, delivering up to 27,500 kilograms of payload into low Earth
orbit(LEO)—roughly $54,500 per kilogram . By 2011, the total cost of the Shuttle program had exceeded $200
billion  (equivalent to approximately $300 billion in 2026 dollars).

The Columbia Disaster and Shuttle Safety

On February 1, 2003, the second fatal Space Shuttle accident occurred when Columbia disintegrated during reentry
 over Texas. All seven crew members perished. That same day, an investigative committee, the Columbia Accident

Investigation Board, was established. Its findings were devastating, revealing that the Shuttle had failed to meet
virtually all of its original promises , yet remained indispensable: … the shuttle has few of the mission capabilities
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that NASA originally promised. It cannot be launched on demand, does not recoup its costs, no longer carries national
security payloads, and is not cost-effective enough, nor allowed by law to carry commercial satellites. Despite efforts to
improve its safety, the Shuttle remains a complex and risky system that remains central to US ambitions in space.

SpaceX and the Rise of Private Spaceflight
One of the most significant negative consequences was that the government-run Space Shuttle program long
hindered the development of a private launch industry. Matthew H. Hersch , Professor of the History of Science
at Harvard University, writes in his book Dark Star: A New History of the Space Shuttle : Instead of exploring space,
NASA would replace the embryonic free market for launch services with a single government provider that purchased
expensive, unreliable rockets from key defense contractors selected by political appointees, and then priced their flights
below cost for favored users, destroying the competitive pressure that might have improved the technology.

Despite its efforts, NASA failed to develop a replacement launch vehicle for the Space Shuttle. As a result, although
the end of the program was announced in January 2004, eleven months after the Columbia accident, another 22
Shuttle missions were flown following a two-and-a-half-year hiatus beginning in July 2005. Finally, the last Shuttle
flight on July 21, 2011—the 135th mission in the program’s history—brought the Space Shuttle era to an end.

Nine years later, on May 30, 2020, the Falcon 9 rocket  of the private company SpaceX launched to the ISS. It
marked the beginning of the Second Space Age—the era of private spaceflight. Today, SpaceX’s cost of transporting
one kilogram into space is approximately 95 percent lower  than that of the Space Shuttle. And what no
government space agency had previously achieved—the creation of a truly reusable rocket—has long since become
reality.
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